INTRODUCTION
It is well-known that waste of food products is a matter that appears throughout the food chain from production through harvesting and processing to trade and final consumer (Schneider, 2008) .
While in developed countries greater amount of waste is typically generated by consumers in the food chain, in developing countries post-harvest waste is more defining (Parfitt et al., 2010a; Császár, 2014a; Borbély, 2014) .
In the less-developed countries the greatest problem evolves from the lack of cold chain being essential to perishable products, from the underdeveloped producing-and harvesting techniques as well as from the lack of appropriate means of transport (Parfitt et al., 2010b) . Losses in households particularly derive from the changed lifestyle and consumption patterns of consumers (Bánáti, 2006) .
It is estimated that processing industry provides the greatest amount of food waste (62%), while households are responsible for "not more than" 21% of it. As regards the order of wastage, trade and catering services are represented by 6 and 11% (Zentai, 2013) .
Three categories of household losses are distinguished by Parfitt et al., (2010c) . Consumable food thrown out are considered preventable losses (e.g. leavings, do not use in time); food or food parts, which are consumed by each one and are not by others, are mentioned as possibly preventable losses (e.g. bread-crust, potato peel); while inedible parts are treated as unavoidable losses (e.g. bone, eggshell, coffeegrounds, vegetable peels, apple-core).
In Hungary two-thirds of food waste belong to the latter mentioned group, apart from this households are important intervention points.
The following objectives are defined in present study: --How does the extent of utilized land change by the waste of one unit bread? --How much water is utilized needlessly by the waste of one unit bread? --How do needlessly utilized material inputs (water, artificial fertilizer, pesticide, seed, gasoil) change by the wastage of one unit bread?
MATERIAL AND METHOD
On behalf of reviewing the above-mentioned issue a calculation for the product chain of cereals is carried outespecially for bread in the food subgroup of cereals as a food product with the highest costs.
Annually 304 758 tonnes of bread are sold on the national market (KSH, 2013) , which shows the following distribution in Hungary on the basis of the product scale published by the Hungarian Baker Association (1. table). According to a statement of the Hungarian News Agency (MTI) (2017), the average annual bread consumption in Hungary is 37 kilograms per capita while the European average is up to 50 kilograms. Annual bread consumption in Hungary is 370 thousand tones calculated on the total population which triggers a land use of 86 000 thousand ha, regarding an average yield of 4.3 tones/ha. Supposing 10% of bread purchased is wasted (Császár's assumption) , the use of 8 600 ha proves unnecessary.
Bread consumption habits in Hungary have changed significantly over the last 15 years: the population consumed mainly white bread around 2 000 while there has been greater demand for brown and wholemeal products recently. Last year's research of GfK Kft. suggests that the rate of white bread consumers, who eat white bread on a daily basis or more times a week, decreased from 76% (2007) to 61% while the rate of brown bread consumers increased from 34% to 50%.
Based on a report of the Hungarian Central Statistical Office this year, it also entailed significantly less purchase for bread among the Hungarian population: annual bread consumption per capita was 63 kilograms in 2002 while it is only 37 kilograms per capita these days.
According to EU surveys, the German and Austrian consume 80 kilograms while it is 60 kilograms for the Spanish and Italian population annually.
To illustrate how much land is used needlessly by the wastage of different breads in food chain, the ratio of wheatand rye flour necessary for producing different breads had to be taken into consideration ( Table 2 .), as well as the average yields of wheat and rye. The average yield of wheat was 4.3, while the average yield of rye was 2.7 tonnes per hectare in the light of averages in the past years (KSH, 2012 (KSH, -2014 .
Furthermore in the course of bread production the proportion of other additives is taken into account over the flour-ratios, which is determined in the ratio of 80 to 20 in each bread. In addition losses arise from grinding process are not ignored, the ratio of them are estimated 20% (Lakatos, 2013) .
Beyond the land use the utilization of other resources during rye production are not taken into consideration. (PAPNÉ SZABÓ, 2008) Water footprint defined by Hoekstra (2010) is applied to present the average water footprint of the wasted breads by non-financial indicators, which is 1300 litre per one kilogram bread.
An average wheat production technology is supposed to demonstrate the further material inputs (artificial fertilizer, pesticides, seed) used needlessly, which is prepared by the following inputs defined by non-financial indicators and expressed by financial values ( Table 3. ). The total material inputs of wheat production indicate the intensity of technology, which is due to mill quality wheat production. The unnecessary gasoil consumption is illustrated by the consideration of the gasoil prices of the past three years, which was 1.38 EUR/litre in 2013, 1.37 EUR/litre in 2014 and 1.19 EUR/litre in 2015 (NAV, 2014 (NAV, -2016 . The quantity of utilized gasoil by intensive technology is 100 litre per hectare.
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Every calculation performed was carried out relating to 5%, 10%, 15%, 20%, 25% and 30% extent of wastage, taking the most recent official MNB (2017) exchange rate into account.
RESULTS

Financial loss
Food wastage generates considerable financial losses in any sector of food chain. As regards household sector the food expenditures of consumers are described to demonstrate the aforementioned issue.
While in the United Kingdom one-third of purchased food is thrown trash, then this ratio in the Hungarian households is 10% according to Császár (2015) .
As the report of the European Commission (2011) shows 25% of food bought by the households in the European Union is wasted.
In Great-Britain 6.7 million tonnes food are thrown out annually. It is equal to the dumping of 420 GBP value food per household annually, i.e. it is greater than 10 billion GBP calculating with 25 million households (WRAP, 2008) .
Food wastage is annually estimated to 1.8 million tonnes in Hungary, which value can access 0.64 billion EUR (Császár, 2014b) . In our view this value contains the replacement cost value of food, since it is well known that the food value is the highest in the moment of production and then it decreases.
In the middle of '90s the food expenditures gave more than one-third of households' budget. By 2005 this indicator has moved to 20% as a positive trend. It is well known that the greater purchasing power a country and its consumers have, the lower value this indicator represents, since consumers spend their income for services with higher added value (Kozák, 2009) . In Hungary families spend 18-23% of their average income on food. As a recent EU estimation from 2006 claims food to the value of 0.12 thousand EUR per households is thrown out annually. Hereby Hungary is one of the moderately wasting societies. Simultaneously, as the per capita income grows the quantity of wasted food increases as well.
On the basis of the data by KSH (2010 KSH ( -2012a , nowadays per capita average food expenditure (without refreshing-and alcoholic drinks) is more than 519.48 EUR/capita/year. As regards the ratio of food expenditures the greatest expenses occur in case of meat and meat products, milk and milk products, egg as well as cereals food subgroups. Expenses on meat and meat products give the 30% of total food expenditure (0.16 thousand EUR), while expenses on cereals, milk, milk products and egg represent equally 17-17% (0.09-0.09 thousand EUR). These together contribute to food expenditure by 65%. 11% (0.06 thousand EUR) of our food expenditures apply for purchasing vegetable and potato; 7-7% of them (0.03-0.03 thousand EUR) is spent on fruit-, sugar-and sweets purchasing, and nearly the same amount of money is spent on buying oils and fats (0.02 thousand EUR). The less money is spent on other food products, e.g. sauces, spices, baby-and dietary meals (0.02 thousand EUR), as well as on purchasing fish and fruits of the see (0.006 thousand EUR). These together contribute to our food expenditures by 5% ( Table 4. ). (2010-2012a) data By the survey of expenses on cereals in the years of 2010-2011-2012 it can be proved that expenses on bread are the most significant (38%), which contribute to our food expenditures by circa 0.03 thousand EUR annually. Further significant items of expenditure within cereals are the proportion of bakery products (20%), on which approximately 0.01 thousand EUR is spent. The ratio of noodles and confectionary flour products is also noteworthy (9-9%), which almost contribute to expenditures on cereals by nearly 0.008-0.008 thousand EUR. Purchasing pastry goods (6%), as well as flour and grits (7%) increases food expenditure by not more than 0.006-0.006 thousand EUR. Rice (4%), other cereals (4%) as well as preserved rice-and pasty food (3%) give the least expenses on cereals, on which 0.003 thousand EUR per food subgroups is spent on an average (Figure 1. ). The average consumer price of breads was the following in the last three years: white bread 0.88 EUR/kg, semi-brown bread 0.75 EUR/kg, farmhouse bread 1.00 EUR/kg (KSH, 2016a) .
The Hungarian households at the same time with the wastage of 10% of the purchased white bread throw away 1.11 million EUR. By wasting semi-brown bread the aforementioned value is equal to 5.80 million EUR, in case of farmhouse bread it is 4.58 million HUF.
If households waste 10% of the three breads purchased in the greatest quantity, they waste simultaneously 21.19 million EUR absolutely needlessly ( Utilizing the wasted money 2 176 000 pieces parcels could be distributed containing such basic food that includes 3 kg flour, 3 kg granulated sugar, 3 kg potato, 3 kg onion and 3 kg rice (Table 6 .). 
Resource loss The evolution of the extent of needlessly used land
In our view the wastage of food in the end consumer sector points beyond the fact that if food is thrown trash money is wasted as well. In economic approach this problem is generated not only by wasting food products. Since those huge amount of resources are also wasted by wasted food that are necessary for the production of the base material of our food. The following tables present the extent of needlessly used land by wasting different breads in different quantities.
The quantity of breads sold annually demonstrates the average quantity of breads sold in the year of 2012-2013-2014 .
On an average 121 900 tonnes white bread are sold annually, which are accompanied by 26 760 hectares of wheat land utilization. Assuming 10% food wastage in Hungarian households, the wasted white bread needlessly utilizes 2 676 hectares of wheat land in food verticum ( Table 7. ). 
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Annually 76 190 tonnes of semi-brown bread are sold on an average, which generate the utilization of approximately 18 245 hectares land. The extent of utilized land consists of 14 215 hectares of utilized wheat land and 4 030 hectares of utilized rye land. By wasting the 10% of purchased semi-brown bread the utilization of 1 420 hectares of wheat land and 400 hectares of rye land is unnecessary in food verticum (Table. 8.) .
By the sell of 45 710 tonnes farmhouse bread on an average approximately 8 150 hectares of wheat land is utilized. If households do not consume 10% of the purchased farmhouse bread, 815 hectares of wheat land is needlessly utilized in food verticum ( Table 9. ).
Annually 18 285 tonnes of rye bread are sold on an average, which generate the utilization of approximately 4 990 hectares of land. The extent of utilized land consists of 2 410 hectares of utilized wheat land and 2 580 hectares of utilized rye land. Calculating by wasting the 10% of purchased rye bread the utilization of 240 hectares of wheat land and 260 hectares of rye land is unnecessary in food verticum (Table 10. ). 
The evolution of the quantity of needlessly utilized water
Assuming 10% food wastage in Hungarian households, the utilized quantity of water by wasting breads is the following: in case of white bread 15.8 million m (Table 12. ).
The evolution of the quantity of needlessly utilized artificial fertilizer
In the course of wheat production, as the most important base material of bread, the following artificial fertilizers are assumed during the applied nutrient management: NPK (Nitrogen phosphorous potassium) 8-24-24, a 27% nitrogen fertilizer called "Pétisó", as well as liquid Nitrosol. On behalf of soil-amelioration Amalgerol as a foliar fertilizer and Yaravita gramitrel are applied ( Table  13. ).
It can be proved that the largest demand on artificial fertilizer emerges on wheat production, which is the base material of 12 190 tonnes white bread produced on needlessly utilized 2 680 hectares of land. In quantitative approaching it results in the unnecessary application of more than 535 tonnes NPK 8-24-24, 535 tonnes 27% nitrogen content "Pétisó" and 268 tonnes Nitrosol. The wasted quantity of foliar fertilizer is 13.3 hl, which consists of the quantity of applied Amalgerol and Yaravita gramitrel.
During wheat production being necessary for the wasted 7 620 tonnes semi-brown bread the utilization of a bit more than 284 tonnes NPK 8-24-24, 284 tons 27% nitrogen content "Pétisó" and 142 tonnes Nitrosol seems to be unnecessary. The quantity of wasted foliar fertilizer is 5.2 hl, which is owing to the applied quantity of Amalgerol and Yaravita gramitrel.
In case of the wasted 4 570 tonnes farmhouse bread in the course of nutrient management the utilization of 163 tonnes NPK 8-24-24 and the same amount of 27% nitrogen content "Pétisó" as well as 81.5 tonnes Nitrosol is unrequired. The quantity of wasted foliar fertilizer is 4 hl, which is owing to the applied quantity of Amalgerol and Yaravita gramitrel.
The utilized wheat for the 1 830 tonnes uneaten rye bread requires less artificial fertilizer inputs, however it still results in the unnecessary utilization of 48 tonnes NPK 8-24-24, 48 tonnes 27% nitrogen content "Pétisó" as well as 24 tonnes Nitrosol The quantity of wasted foliar fertilizer is 1.2 hl, which contains the applied quantity of Amalgerol and Yaravita gramitrel.
The packed bread is the bread with the smallest demand on artificial fertilizer. With its 1220 tonnes wastage 30 tonnes NPK 8-24-24, the same amount of 27% nitrogen content "Pétisó" and approximately 15 tonnes Nitrosol artificial fertilizer get lost. The quantity of wasted artificial fertilizer is 0.75 hl, which refers to the applied quantity of Amalgerol and Yaravita gramitrel. Calculating with 10% wastage of purchased breads the wastage of artificial fertilizer in financial value is the following: in case of white bread 0.50 million EUR, in case of semi-brown bread 0.37 million EUR, in case of farmhouse bread 0.15 million EUR, in case of rye bread 0.04 million EUR, in case of packed bread 0.02 million EUR. The financial value of needlessly utilized artificial fertilizer is 1.08 million EUR in case of 10% wastage of all breads.
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The evolution of the quantity of needlessly utilized pesticides
By means of mill quality wheat production technology requires the accomplishment of intensive plant protection operations. Different herbicides (Trimmer Max, Tomigan, Aperon/Athos), fungicides (Zamir, Mirador Forte) as well as insecticides are applied in production technology assumed in present study (Table 14.) .
The safety of production is threatened by fusarium disease, also known as spike fusariosis by the side of other diseases (e.g. powdery mildew, blights, leaf-and glume blotch). Diseases caused by Fusarium spices, among which F. graminearum and F. culmorum play outstanding role in epidemic years. The risk of infection is not only in direct damage, since in indirect damage unhealthy metabolites (toxins) are formed, which can appear in feed or in bakery products (Anonymus). 
The evolution of the quantity of needlessly utilized seed
In present study Mv Magdaléna is selected as a seed type in wheat production, since it has been a significant type in Hungarian wheat production for ages. Its quality is suitable for the requirements of baking industry in all respects. Its grains can be properly ground, its flour can absorb 5-6% more water than traditional species. Paste made out of it is well rollable, flexible and it has high bread volume.
Calculating with 10% waste of sold breads, in case of white bread to the value of 535.2 tonnes, of semi-brown bread to the value of 284.3 tonnes, of farmhouse bread to the value of 163 tonnes, of rye bread to the value of 48.1 tonnes and of packed bread to the value of almost 30.1 tonnes seed wastage emerges. The quantity of needlessly utilized seed is 1060.7 tonnes by 10% waste of different breads (Table 15. ). As regards the 10% waste in Hungarian households, the seed wastage is the following: it is 0.15 million EUR in case of white bread, 0.08 million EUR in case of semi-brown bread, 0.04 million EUR in case of farmhouse bread, 0.01 million EUR in case of rye bread, and 0.008 million EUR in case of packed bread. The financial value of the needlessly utilized seed beside 10% waste of all breads is 0.28 million EUR.
The evolution of the quantity of needlessly utilized gasoil
The operations of wheat production require 100 litre gasoil per hectare on an average. On the bases of it gas oil loss is 267 590 litre in case of wasted white bread, 142 160 litre in case of wasted semi-brown bread, 81 530 litre in case of wasted farmhouse bread, 24 080 litre in case of wasted rye bread and 15 050 litre in case of wasted packed bread. The quantity of needlessly utilized gasoil is 530 410 litre by 10% wastage of breads (Table 16. ). Calculating with 10 % wastage of purchased breads by the Hungarian households, the gasoil loss in financial value is 0.35 million EUR in case of white bread, 0.18 million EUR in case of semi-brown bread, 0.10 million EUR in case of farmhouse bread, 0.03 million EUR in case of rye bread and 0.01 million EUR in case of packed bread. By 10% wastage of all breads the financial value of needlessly utilized gasoil is 0.67 million EUR.
CONCLUSIONS
In the light of annual per capita food expenditure -which is 519.48 EUR/capita/year -it can be proved that cereals have an important role in our every day meals, since almost 97.40 EUR is spent on their purchasing from the annual per capita food expenditure. Furthermore the proportion of bread is the greatest within the subgroup of cereals, its ratio is approximately 40%. Our annual food expenditure is increased by more than 32.46 EUR by the annual per capita bread expenditure.
Annually 304 760 tonnes bread are sold on an average. By 10% wastage of the three breads purchased in the largest quantity, nearly 0.02 billion EUR financial loss emerges.
The Analysis of Agro-economic Effects of Household Food Wastage Through the Example of Bread 17
This money would be enough donating food parcels contain base food of 9.74 EUR value for more than 2.1 million needy persons. The total financial value of the utilized resources is 3.25 million EUR beside 10% waste of breads. Out of this the financial value of utilized artificial fertilizer is 1.10 million EUR (34%), of utilized pesticide is 1.15 million HUF (35%), of utilized gasoil is 0.70 million EUR (22%) and of utilized seed is 0.30 million EUR (9%) ( Table 17. ) .
Annually 121 900 tonnes white breads are purchased. If 10% of purchased white bread are thrown out, then 2 676 hectares of wheat land are utilized needlessly in food verticum. The quantity of utilized water arising from wastage is 15.8 million m 3 . Further losses are emerges as regards material inputs as well, whereas the loss of 0.50 million EUR artificial fertilizer, of 0.58 million EUR pesticides, of 0.15 million EUR seed and of approximately 0.35 million EUR gasoil is owing to the white bread wastage of the Hungarian household. The financial value of the all material inputs related to the quantity of wasted white bread is equal to 1.58 million EUR (Table 17. ).
Annually 76 190 tonnes semi-brown bread are sold. Assuming 10% wastage of households the utilization of 1 420 hectares of wheat land and 400 hectares of rye land is unnecessary in food verticum. The quantity of utilized water by wastage is 9.9 million m 3 . As regards material inputs by 10% waste of semi-brown bread in households the utilization of artificial fertilizer to the value of 0.37 million EUR, of pesticide to the value of 0.30 million EUR, of seed to the value of 0.08 million EUR as well as of gasoil to the value of 0.18 million EUR is proved to be unnecessary. The financial value of the total material inputs related to the quantity of wasted semi-brown bread is equal to 0.93 million EUR (Table 17. ).
Annually 45 710 tonnes farmhouse bread are sold. In case of 10% wastage, the extent of the needlessly utilized wheat land is 815 hectares in food verticum. The quantity of utilized water is 5.9 million m 3 . Together with the wasted farmhouse bread there is a loss of artificial fertilizer to the value of 0.15 million EUR, of pesticide to the value of 0.17 million EUR, of seed to the value of 0.04 million EUR, of gasoil to the value of 0.10 million EUR, as material losses. The financial value of the total material inputs related to the quantity of wasted farmhouse bread is equal to 0.46 million EUR (Table 17. ).
Annually 18 285 tonnes rye bread are sold on an average. If 10% of purchased rye bread are not consumed, then 240 hectares of wheat land and 260 hectares of rye land are utilized needlessly in food verticum. The quantity of utilized water is 2.3 million m 3 . The following material inputs can be considered money thrown out: the cost of artificial fertilizer -0.04 million EUR, the cost of pesticide -0.05 million EUR, the cost of seed -0.01 million EUR and the cost of gasoil -0.03 million EUR. The financial value of the total material inputs related to the quantity of wasted rye bread is equal to 0.13 million EUR (Table 17. ).
Annually 12 190 tonnes packed bread are sold on an average. Assuming 10% wastage the extent of land utilized by wheat is 150 hectares. The quantity of utilized water is 1.5 million m3. The cost of wasted artificial fertilizer is 0.02 million EUR, of pesticide is 0.03 million EUR, of seed is 0.008 million EUR, of gasoil is 0.01 million EUR. The financial value of the total material inputs related to the quantity of wasted packed bread is equal to 0.068 million EUR (Table 17. ). Overall, in agro-economic approach the wastage of breads is accompanied by significant resource utilization beyond the considerable financial loss -both expressed by non-financial and financial value. However, in our opinion the extent of food wastage in Hungarian households is much bigger than 10% published by Császár (2015) , it rather approaches to the ratio of food wastage in EU households, which is 25%.
